**Specifications table**TableSubject area*Chemical Engineering, Textile Engineering*More specific subject area*Adsorption, Importance of surface morphology in adsorption process for dye removal*Type of data*Table, graph, figure*How data was acquired*Adsorbent samples are analyzed through scanning electron microscope, results of dye samples before and after treatment are generated through ultra violet spectrometer, MATLAB and EXCEL are used for graphical analysis*Data format*Raw and analyzed*Experimental factors*Fuller׳s earth and Rice husk are chemically treated with solution of acetic acid and sodium bicarbonate (20 g of adsorbent in 200 ml solution) with 72 h residence time.*Experimental features*Stock solution for dye is prepared prior to its treatment. 5 samples from stock solution (20 ml volume each) is taken and treated with chemically active adsorbents*Data source location*Faisalabad Region, Pakistan*Data accessibility*Data is with this article.*Related research articleJaved, S. H., Zahir, A., Khan, A., Afzal, S., & Mansha, M. (2018). Adsorption of Mordant Red 73 dye on acid activated bentonite: Kinetics and thermodynamic study. *Journal of Molecular Liquids*, *254*, 398--405 [@bib1].

**Value of the data**•The novel data was generated from dri-marine red reactive dye removal using naturally occurring cheaper adsorbents.•Textile waste water is the major source of contamination of water resources in Pakistan and its treatment costs thousands of dollars which is unaffordable for local investors. Therefore, this research is beneficial for local industrialists.•This data will be eye catching for the researchers in the field of adsorption and waste water treatment. This data will be helpful for scientists to develop new techniques of removing hazardous contaminants from waste water.

1. Data {#s0005}
=======

Data reported here describes the pre-treatment of naturally occurring adsorbents which are fuller׳s earth and rice husk. Textural characteristics of both adsorbents are improved by treating with non-hazardous chemicals (acetic acid and sodium bicarbonate). Data files included here are images of scanning electron microscope (SEM) for surface analysis Ultra-Violet (UV) Spectrometer for calculating the efficiency and percentages of dye removal at different solution concentrations. Performance curves and comparative analysis for both adsorbents are studied using software tools like MATLAB and Excel. [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}, [Fig. 6](#f0030){ref-type="fig"} show surface morphology of fuller׳s earth and rice husk before and after its chemical activation.Fig. 1Fuller׳s earth without activation.Fig. 1Fig. 2Acetic acid activated fuller׳s earth.Fig. 2Fig. 3Sodium bicarbonate activated fuller׳s earth.Fig. 3Fig. 4Rice husk without activation.Fig. 4Fig. 5Rice husk activated with acetic acid.Fig. 5Fig. 6Rice husk activated with sodium bicarbonate.Fig. 6

2. Experimental design material and method {#s0010}
==========================================

2.1. Data generation for surface morphology through SEM imaging {#s0015}
---------------------------------------------------------------

Rough surface of fuller׳s earth was changed entirely by acetic acid. Bead appearance of fuller׳s earth shows greater modifications in structure. Sodium bicarbonate changes its texture with pellet like appearance showing less modifications than acetic acid. However, surface texture of rice husk is modified in a different way by acetic acid as compared to sodium bicarbonate. Blister like structure of rice husk became smooth by acetic acid while sodium bicarbonate enhanced the blister appearance of rice husk. The change in textural characteristics of both the adsorbents is due to removal of metals which make them porous and rough.

2.2. Data generation for dye removal through ultra violet (UV) absorption spectroscopy {#s0020}
--------------------------------------------------------------------------------------

### 2.2.1. Concentration vs absorbance graphs {#s0025}

The percentage removal can be found by the formula:$${Removal\% = \left\lbrack \left( {Absorbance value of untreated solution} \right. \right.\left. {\left. {–Absorbance value of treated solution} \right)/\left( {Absorbance value of untreated solution} \right)} \right\rbrack}*100$$

#### 2.2.1.1. Untreated dye solution {#s0030}

See [Table 1](#t0005){ref-type="table"} and [Fig. 7](#f0035){ref-type="fig"} here.Table 1Absorbance values for untreated dye solution.Table 1**Concentration (ppm)Absorbance**10001.7735001.3452500.7211250.26762.50.1431.250.0602Fig. 7Graph showing relation between absorbance and concentration values of untreated dye solution.Fig. 7

#### 2.2.1.2. Solution treated with fuller׳s earth (activated with acetic acid) {#s0035}

See [Table 2](#t0010){ref-type="table"} and [Fig. 8](#f0040){ref-type="fig"} here.Table 2Absorbance values of dye solution treated with acetic acid activated fuller׳s earth.Table 210001.6934.5125001.2417.7322500.7121.2481250.17932.95862.50.06752.14331.250.02165.116Fig. 8Graph showing relation between concentration of treated dye solution with acetic acid activated fuller׳s earth and its absorbance values.Fig. 8

#### 2.2.1.3. Solution treated with fuller׳s earth (activated with sodium bicarbonate) {#s0040}

See [Table 3](#t0015){ref-type="table"} and [Fig. 9](#f0045){ref-type="fig"} here.Table 3Absorbance values of dye solution treated with sodium bicarbonate activated fuller׳s earth.Table 3**Concentration (ppm)Absorbance%Removal**10001.722.9895001.3122.4542500.7180.4161250.20124.71962.50.12312.1431.250.046422.924Fig. 9Graph showing relation between concentration of treated dye solution with sodium bicarbonate activated fuller׳s earth and its absorbance values.Fig. 9

#### 2.2.1.4. Solution treated with rice husk (activated with acetic acid) {#s0045}

See [Table 4](#t0020){ref-type="table"} and [Fig. 10](#f0050){ref-type="fig"} here.Table 4Absorbance values of dye solution treated with acetic acid activated rice husk.Table 4**Concentration (ppm)Absorbance%Removal**10001.58410.655000.96328.402500.64410.671250.09863.2962.50.05362.1431.250.00296.67Fig. 10Graph showing relation between concentration of treated dye solution with acetic acid activated rice husk and its absorbance values.Fig. 10

#### 2.2.1.5. Solution treated with rice husk (activated with sodium bicarbonate) {#s0050}

See [Table 5](#t0025){ref-type="table"} and [Fig. 11](#f0055){ref-type="fig"} here.Table 5Absorbance values of dye solution treated with sodium bicarbonate activated rice husk.Table 5**Concentration (ppm)Absorbance%Removal**10001.7014.065001.2943.792500.7140.971250.15243.0762.50.05163.5731.250.01673.42Fig. 11Graph showing relation between concentration of treated dye solution with sodium bicarbonate activated rice husk and its absorbance values.Fig. 11

### 2.2.2. Comparative study for data generation {#s0055}

#### 2.2.2.1. Solutions treated with rice husk and fuller׳s earth (both activated by sodium carbonate) {#s0060}

![](fx1.gif)

#### 2.2.2.2. Solutions treated with rice husk and fuller׳s earth (both activated by acetic acid) {#s0065}
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2.3. Materials {#s0070}
--------------

Dri-marine Red Reactive dye, acetic acid and sodium bicarbonate were purchased from Sigma-Merck(Germany). Fuller׳s earth and rice husk were purchased from local market.

2.4. Adsorbent preparation {#s0075}
--------------------------

Fuller׳s earth and rice husk are activated with acetic acid and sodium bicarbonate [@bib2], [@bib3], [@bib4], [@bib5], [@bib6]. 20 g of powdered fuller׳s earth was dissolved in 200 ml of acetic acid and sodium bicarbonate. The same procedure was performed with rice husk. 72 h residence time was given to all the solutions. After the residence time is completed, solutions were filtered with Whatman® filter paper [@bib7], [@bib8], [@bib9], [@bib10]. Solid filtrate of all solutions was dried separately and stored.

2.5. Stock solution preparation {#s0080}
-------------------------------

Stock solution is a concentrated solution that will be diluted to some lower concentration for actual use. Purpose of stock solution is to save preparation time and conserve materials. Stock solution is prepared by adding 0.2 g "dri-marine reactive red" dye and 2 g of sodium carbonate in 200 ml of water. pH of the solution should be 8.5. This solution has concentration value of 1000 ppm i.e. 1000 g dye per liter of solution.

2.6. Treatment {#s0085}
--------------

100 ml of stock solution is collected separately and then 100 ml distilled water is added. Concentration value of stock solution is now reduced to 500 ppm from 1000 ppm. Same procedure is repeated by collecting 100 ml sample from 500 ppm stock solution and 100 ml of distilled water is added in it, the concentration value is decreased to 250 ppm. Through the same procedure, stock solution with concentration values of 1000 ppm, 500 ppm, 250 ppm, 125 ppm, 62.5 ppm, 31.25 ppm are made respectively. Now these samples are treated by adsorbents by adding 1 g of activated adsorbents in 20 ml volume of each sample with a residence time of 24 h. One sample of each concentration was saved and stored as standard for comparison. After completion of residence time the sample solutions were filtered.
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